Effects of metabotropic glutamate mGlu5 receptor antagonist on tyrosine phosphorylation of NMDA receptor subunits and cell death in the hippocampus after brain ischemia in rats.
Tyrosine phosphorylation of the N-methyl-D-aspartate (NMDA) receptor appears to be associated with the regulation of the receptor's ion channel. This study focused on the effect of a metabotropic glutamate mGlu5 receptor antagonist on tyrosine phosphorylation of NMDA receptor subunits and cell death in the hippocampal CA1 region after transient global ischemia and sought to explore their mechanisms. Pretreatment with the mGlu5 receptor antagonist reduced cell death in the hippocampal CA1 region on day 3 after the transient ischemia. Transient ischemia increased the tyrosine phosphorylation of NMDA receptor subunits, which are a major target of Src family tyrosine kinases. Therefore, we investigated the effect of the antagonist on tyrosine phosphorylation of the NMDA receptor subunits after transient ischemia. Tyrosine phosphorylation of the NR2A subunit, but not that of the NR2B one, was inhibited by the mGlu5 receptor antagonist. The administration of the antagonist also attenuated the increase in the amount of active form of Src after the reperfusion. We further demonstrated that the administration of a Src-family kinase inhibitor prevented cell death in the hippocampal CA1 region and attenuated the increase in the tyrosine phosphorylation of the NMDA receptor subunits after the reperfusion. These findings suggest that mGlu5 receptor in the hippocampal CA1 region after transient ischemia is involved in the activation of Src and subsequent tyrosine phosphorylation of NMDA receptor subunits, which actions may contribute to alterations of properties of the NMDA receptor and may be related to pathogenic events leading to neuronal cell death.